Effects of inhaled CdO particles on the sphingolipid synthesis of rat lungs.
Surfactant lipids of the alveolar space protect the lung from various environmental stimuli. We investigated the influence of ultrafine (UF) CdO particles inhalation on two key enzymes involved in lung sphingolipid metabolism, serine palmitoyltransferase (SPT), and sphingomyelinase (SMase). Rats inhaled either 0.63 mg UF-CdO/m(3) for 6 h (group 1), or 1.08 mg UF-CdO/m(3) 12 h/day for 10 days (group 2). Two corresponding control groups inhaled filtered clean air. Additional rats intratracheally instilled with lipopolysaccharide (LPS) were used as positive controls. Semiquantitative reverse-transcription polymerase chain reaction (RT-PCR) of lung tissue showed a significant increase in the level of SPT mRNA (LCB2 subunit) expression in group 2 compared to the corresponding controls (p <.01). Group 1 and LPS were not statistically different from control. No alteration in the mRNA level of SMase was detected in any exposure group. The immunohistochemical analysis showed that SPT (LCB2 subunit) localization was stronger in the alveolar type II cells of group 2 lungs compared to the corresponding controls. These results were correlated with alterations in BALF cellular and biochemical parameters and lung morphology. Since SPT is the key enzyme for de novo sphingolipid synthesis in lung surfactant and SMase is responsible for sphingomyelin catabolism, we can postulate that high-dose UF-CdO exposure for 10 days induces an increase in sphingolipid synthesis in the type II cells of rat lungs that would not be promptly followed by its degradation.